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INFORMATION PROCESSING DEVICE 

CLAIM: 

1) An information processing device having a host 
system that contains a power supply and an expansion slot 
wherein an expansion board can be connected and that can 
supply power that is supplied from said host system to said 
board, characterized in containing a power-supply control 
means that can freely and independently effect on-off 
control of the power supplied with regards to said expansion 
slot, and an on-off command generation means that generates 
an on-off command for power supply with regards to said 
power supply control means and that is inserted into the 
normal duties of the host system in response to an external 
command . 

2) An information processing device as disclosed in 
claim 1, further characterized in that said external command 
is generated in response to input from a keyboard provided 
on said host device. 

3) An information processing device as disclosed in 
claims 1 and 2, further characterized in that said on-off 
command generation means has a different subroutine than 
said normal duties, and said subroutine is structured such 
that, in response to said external command, an updated 
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control of management information showing the processor 
capability condition is effected with regards to the 
corresponding expansion board. 
[DETAILED DESCRIPTION OF THE INVENTION] 
[FIELD OF USE] 

The present invention is related to information control 
devices, especially information control devices that have an 
expansion slot for the purpose of containing an expansion 
board that improves system functions or efficiency. 
[PRIOR ART] 

A prior art information processing device will be 
explained using figure 3 . 

The information processing device in figure 3 has a 
structure wherein a computer circuit 301 made from a CPU and 
surrounding circuitry is connected to an AC power source via 
main switch 103 , and that contains power supply circuit 102 
that supplies direct current power to each device unit via 
power supply line 104. 

Furthermore, the prior art information processing 
device has a structure containing power supply line 104 that 
distributes the direct current of power circuit 102 to each 
unit of the device; expansion slot 108 having interface 
circuits 106 and 107 for the purpose of connecting various 
types of external equipment to the main body of the 
information processing device via an expansion board. 105 is 
an internal signal line that effects transmission and 
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reception of information between computer circuit 301 and 
interface circuits 106 and 107. 

Within this structure, after actuating main switch 103 
on the main body of the information processing device, the 
supply of direct -current power to expansion slots 108 and 
109 is effected by direct -current power output from power 
circuit 102 via power supply line 104. Furthermore, this 
direct current power is simultaneously supplied to computer 
circuit 301 via power supply line 104. That is to say, 
expansion slots 108 and 109 and computer circuit 301 have a 
structure that cannot be independently effected by the 
activation/turning off of the power supply. 
[PROBLEM OF PRIOR ART TO BE ADDRESSED] 

Because the electronic device or circuit that is 
connected to the expansion slot can be damaged or overdriven 
if inserted or removed in a powered state, prior art 
information processing devices require that the entire 
device be powered down when a connection change (insertion 
or removal) is effected. Therefore, there is a disadvantage 
such that switching of expansion boards cannot be effected 
while the device is operating. 

The present invention addresses said disadvantage of 
prior art, and aims to offer an information processing 
device that can effect a switching of the contents of the 
expansion slot even while the device is operating. 

[MEANS TO ACHIEVE SAID AIM] 
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The information processing device of the present 
invention has a host system that contains a power supply and 
an expansion slot wherein an expansion board can be 
connected and that can supply power that is supplied from 
said host system to said board, characterized in containing 
a power- supply control means that can freely and 
independently effect on-off control of the power supplied 
with regards to said expansion slot, and an on-off command 
generation means that generates an on-off command for power 
supply with regards to said power supply control means and 
that is inserted into the normal duties of the host system 
in response to an external command. 
[EMBODIMENT] 

The present invention will be explained hereinbelow 
with reference to the drawings. 

Figure 1 is a block diagram showing an information 
processing device of the present invention; the portions 
that are similar to those in figure 3 use the same reference 
numbers . 

Within the diagram, the points of the present invention 
that differ from prior art are added: switches 112 and 113 
that switch on and off the power supply to both interface 
circuit 106 and 107, and switch control port 111 that 
effects signal holding and driving for the purpose of 
opening and closing switches 112 and 113 as power supply 
signal 110 that is output from computer circuit 101 is 
input . 
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In short, interface circuits 106 and 107 are operated 
by power that is supplied by means of switches 112 and 113 
being in an open condition. Expansion slots 108 and 109 that 
contain interface circuits 106 and 107 have the same 
interface signal relationship, such that an expansion board 
can be connected. 

The expansion board is, for example, an interface board 
for the purpose of connecting various types of external 
equipment to the main body of the information processing 
device; the direct current power for operating this board is 
supplied from the expansion slot side. 

Power control signal 110 is a signal output from 
computer circuit 101 and supplied to switch control port 
111, and is a signal that commands the supply of power to 
the expansion slot. Said power control signal 110 is 
controlled by software that is run within computer circuit 
101. 

Switch control port 111 receives the power control 
signal that is output by computer circuit 101, and is a 
circuit that effects driving or holding for the purpose of 
opening or closing switches 112 and 113. Switches 112 and 
113 can be independently operated by the output of switch 
control port 111. 

The operation of an information processing device with 
the above structure will be explained using figure 2. Figure 
2 is a sequence diagram that shows the switching process in 
a case wherein an expansion board is switched in expansion 
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slot 108 while the information processing device system is 
in operation. 

Within the diagram, when computer circuit 101 is 
effecting normal duty processing, the operator may actuate 
(201) an expansion-slot switching subroutine. The method of 
actuating the switching subroutine is effected by depressing 
a key allocated on a keyboard, for example. 

Switching-processing 202 for expansion slot 108 is 
executed such that it is inserted into the normal duty 
processing; by the execution of said process, a power 
control signal is output, and the output of switch 112 of 
switch control port 11 drops from 5V to 0V. Furthermore, 
within the switching routine of expansion slot 108, a device 
that will not be able to be used after cut-off processing, 
or the processing of management information is updated from 
a usable condition or a process-capable condition to a 
condition such that it cannot be used or a condition such 
that it cannot be processed. As the cutoff processing of 
expansion slot 108 is completed, the operation of computer 
circuit 101 returns to normal duty processing. 

During the time wherein the switch 112 side of switch 
control port 111 drops to 0V, the power on the expansion 
slot 108 side becomes OFF, and power is not supplied to 
interface circuit 106. Because of this, the exchange of an 
expansion board can proceed safely and without over-driving. 
When the expansion board switching of expansion slot 106 is 
completed, the operator next effects the insertion- 
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processing activation 203 of expansion slot 106. The 
activation of insertion-processing for expansion slot 108 is 
also effected by pressing a key (allocated separately from 
the key used for shutoff processing) on a keyboard. 

When the insertion processing activation 203 of 
expansion slot 106 is effected, computer circuit 101 
executes insertion process 104 of expansion slot 108 in a 
form that is inserted into the normal duty processing. Power 
control signal 110 is output by the execution of the 
insertion processing routine of expansion slot 106, the 
output of switch 112 of switch-control port 111 rises from 
0V to 5V, such that the power supply to interface circuit 
106 and expansion slot 108 is turned ON. 

Furthermore, within the insertion-processing routine of 
expansion slot 108, both a device that has become newly 
usable via insertion into expansion slot 108 and processing 
of management information that has become executable are 
restored to a usable condition and a processing-capable 
condition from an unusable condition or a unable- to-be- 
processed condition. As the power insertion processing into 
expansion slot 108 is completed, the operation of computer 
circuit 101 returns to normal duty processing. Expansion 
slot B can be operated in a similar manner. 

As explained above in the present embodiment, 
connection-switching of an expansion slot during operation 
becomes possible, which could not be accomplished in prior 
art; the practical efficiency as an information processing 
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system is improved- Furthermore, because the power supply 
for an expansion slot can be turned on and off by means of 
software processing from an information processing device 
that is connected to a network, the usage condition of 
expansion slots across the entire network can be controlled, 
reducing unnecessary power loss. 

In the present embodiment, a case wherein there are two 
expansion slots was explained, but it is clear that the 
effect is the same even in cases having one, three, or more 
slots such that without powering down the entire device, 
expansion boards can be replaced while the system is in 
operation without powering down the entire device. 

Furthermore, it is clear that the output of the power 
circuit is not limited to 5V. 
[EFFECT OF THE INVENTION] 

As explained above, by means of independently 
controlling the on/off condition of the power supply to each 
expansion slot, the present invention has an effect such 
that expansion boards can be replaced while the system is in 
operation without powering down the entire device. 
[BRIEF DESCRIPTION OF THE DRAWINGS] 

Figure 1 is a block diagram of the structure of an 
information processing device of an embodiment of the 
present invent ion . 

Figure 2 is a sequence diagram showing the exchange 
process in a case wherein an expansion board is exchanged 
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during system operation of the information processing device 
in figure 1. 

Figure 3 is a block diagram of the structure of a prior 
art information processing device. 

101 - Computer circuit 

102 - Power circuit 

103 - Main switch 

104 - Power supply line 

105 - S ignal 1 ine 

106, 107 - Interface circuit 
108, 109 - Expansion slot 

110 - Power supply signal 

111 - Switch control port 
112, 113 - Switch 

202 - Expansion slot cutoff processing 

2 03 - Expansion slot insertion processing 

USPTO TRANSLATIONS BRANCH 
Matthew Alt 
December 1999 
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